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5.3
Streaming potentials measured with an arthroscopic medical 
device are reliable indicators of biochemical and biomechanical 
properties of human articular cartilage
M. Garon1, A. Legare2, E. Quenneville2, T.J. Sims3, A.P. Hollander4,
M.S. Shive5, A. Restrepo6, M.D. Buschmann7;
1Bio Synech Canada Inc., Laval, Quebec, Canada, 2Product
Development, Bio Syntech Canada Inc., Montreal, Canada, 
3Academic Rheumatology, University of Bristol, Bristol, United 
Kingdom, 4Department Of Clinical Science At North Bristol, University 
of Bristol Academic Rheumatology, Bristol, United Kingdom, 
5Product Development, Bio Syntech Canada Inc., Laval, Canada, 
6Medical Affairs, Bio Syntech Canada Inc., Laval, Canada, 7Chemical
Engineering And Biomedical Engineering, Ecole Polytechnique de 
Montreal, Montreal, Canada
Purpose: Recently, a medical device (Arthro-BST™, Bio Syntech 
Canada Inc.) was developed to assess the electromechanical 
properties of articular cartilage during arthroscopy by measuring 
streaming potentials. The purpose of this study was to evaluate the 
reliability of this device and to correlate Arthro-BST™ measurements 
to biochemical, biomechanical and geometrical properties of human 
articular cartilage. 
Methods and Materials: Streaming potentials were mapped using the 
Arthro-BST™ in vitro at 102 positions on the articular surfaces of one 
human cadaver knee. Five different users performed 3 consecutive 
mappings on each surface. 27 cartilage disks were isolated and 
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collagen, mature (hydroxylysyl-pyridinoline) and immature (divalent 
keto-imine) collagen crosslinks. The reliability of the Arthro-BST 
measurements among different users was evaluated using the 
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
Results: The high value of the computed ICC (0.87) from streaming 
potentials demonstrated the important ability of the Arthro-BST to 
provide user independent cartilage electromechanical properties. 
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moduli and cartilage thickness in a manner similar to a previous 
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parameter correlated positively with the collagen content and the 
ratio of mature to immature crosslinks. 
Conclusions: Streaming potentials from the Arthro-BST™ provided 
a reliable indicator of composition and biomechanical properties of 
human articular cartilage. This instrument could be used to assess 
cartilage quality during clinical arthroscopic procedures.
5.4
Untreated deep cartilage lesions associated with ACL injury: 
Results at 10 and 15 years follow-up
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Purpose: Chondral lesions are often documented at the time of ACL 
reconstruction. Our study was aimed to determine what effect, deep 
cartilage lesions found during ACL reconstruction would have on 
clinical outcome if left untreated. 
Methods and Materials: From 1991 to 1995, 586 ACl reconstructions 
were performed, and 43 of them in patients with a chondral defect of 
Outerbridge grade 3 and 4. Mean defect size was 1.6 cm2 (range, 0.5 to 
4.0 cm2). All ACL reconstructions were performed using BTB autograft. 
Associated meniscal repair was performed in 11 cases. The study group 
was matched for sex, age, operation time with the control group (ACL 
injury only) and underwent the same rehabilitation program. Outcomes 
were reported at 10 and 15 years follow-up using IKDC criteria, Lysholm 
Score and Tegner activity scale. 
Results: 36 of 43 patients were evaluated at 10 year follow-up and 
31 of 43 - at 15 year follow-up. At 10 years follow-up according to 
Lysholm, Tegner and IKDC objective scores no statistical differences 
(p>0.05) were noted between the groups. Mean total IKDC subjective 
TDPSFXBTTJHOJ¾DBOUMZMPXFS	Q<0.05) in the defect group. At 15 years 
follow-up there were no statistical differences (p>0.05) according to 
Lysholm, Tegner and either objective or subjective IKDC scores. 
Conclusions: Deep cartilage lesions found during ACL reconstruction, 
left with no treatment, do not appear to affect the clinical outcome at 
10 and 15 year follow-up. This study seem to reinforce the question 
whether treatment of asymptomatic lesions provides improvement 
over their natural history. 
5.5
ICRS and Oswestry macroscopic cartilage evaluation scores 
validated for use in Autologous Chondrocyte Implantation and 
Microfracture
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Purpose: The emergence of clinically applicable cell therapy is 
an enticing prospect for young patients with cartilage defects. 
Acceptation of biological joint reconstruction as standard care 
requires proof of reproducible, long-lasting mechanical integrity and 
good clinical outcome. In comparing results of regenerative medicine 
a reliable system for assessment of cartilage repair is essential. 
Arthroscopic macroscopic evaluation is such assessment. This study 
evaluates the International Cartilage Repair Society (ICRS) score and 
the Oswestry Arthroscopy Score (OAS) for cartilage repair. 
Methods and Materials: 101 Macroscopic images of cartilage repair 
made during arthroscopy 12 months post-treatment (MF or ACI), were 
examined by 4 experienced cartilage repair surgeons, an arthroscopy 
fellow, an orthopaedic resident and the trial coordinator. The ICRS 
and OAS score were randomly presented twice, with a 4-week 
interval. Additionally all observers stated their guess according to 
actual treatment and defect size. 
Results: ICRS and OAS scores showed both good inter- and intra-
observer reliability (0,62 and 0,56 resp. for ICRS, 0,73 and 0,65 resp. 
for OAS). Internal consistency (Cronbach’s alpha) was satisfactory 
for research purpose (0,79 for ICRS, 0,74 for OAS). Correlation 
(equivalence concordance) between both scoring systems was 
excellent (ICC=0,94). All observers were inconsistent in guessing 
defect size (ICC= 0,21) and actual treatment (Kappa= 0,10). These 
results remain applicable during sub analyses of the experience of 
the observer and quality of imaging. 
Conclusions: ICRS and OAS are reliable and relevant scores that are 
now both validated for macroscopic evaluation of cartilage repair as 
a research tool.
5.6
A correlation exists between timing of post-autologous chondrocyte 
implantation biopsy and histology result.
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Purpose: ACI has been shown to be effective in the repair of chondral 
defects in the knee with 74% of patients reporting excellent clinical 
outcome scores. There is question, however, about the quality of 
the cartilage formed at the defect site. Needle-biopsies taken post-
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however, suggest that later biopsies give better results. 
Methods and Materials: Patients (n=115) from our 8-year trial of ACI/
MACI were divided into two groups: Group A had their biopsy taken 
within 2 years of ACI surgery and Group B had theirs after 2 years. A 
retrospective analysis of their biopsy results was performed. 
Results: Mean timing of biopsy was 14.8 months (range 3 – 55). The 
biopsy results show that in Group A (n=92) 20% had hyaline-like 
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and 26% mixed tissue. A moderate correlation (Phi and Cramer’s 
V 0.297, p=0.017) was found between type of tissue and timing of 
biopsy. 
Conclusions: Repair tissue remodels and improves in quality 
with time. In the later biopsies, hyaline tissue more than doubles, 
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results show that ACI forms a durable repair tissue which, given 
time, can form native hyaline tissue.
